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A fluorescent reagent, l-pyrenyl)iodoao;tamide, was conjugated to rabbi! skeletal muscle aclinal the site 
of the most reactive suliliydryl group, and fluorescence characteristics (exciiuiion and emission speclra, q ant urn 
vidds lifetimes) of the conjugate were invesligaled. Associated will) polymerization of label led G-dClin, Hit 
fluorescence intensity it 407 nm. after excitation at 365 nm, was enhanced by a (actor of abou 25. wus 
reduced to about 25% on the binding of heavy nieromyosin (or sublragment ) The results suggest thai bu ding 
of heavy nieromyosin to the protomer of F-actin alters the local structure ol the protomer towards a G-actin- 
likc one. 



Actin is i\nim\ in a variety of cells and its interaction 
ailh various proteins and ions is essential in the activity ol 
the cells. Actin assumes a double-stranded filament, F-uclin, 
.liuigh ionic siivnglh (e.g. 0.1 M). I '-actin binds I mol A HI' 
.tml I mol divalent cation/mol actin protomer at the specific 
slcs. tn the presence of ATP l-aciin undergoes a cyclic inter- 
jelion with myosin, which results* in an acceleration of lite 
Mic of hydrolysis of Mg-ATP by myosin. This interaction, 
m the muscle cell, generates the mechanical force for contrac- 
tion. In the case of skeletal muscle, 1 -actin binds the group 
iif regulatory proteins, tropomyosin — troponin, which control 
the actin- myosin interaction depending on the concen- 
tration of calcium ions in the cell. 

It is believed that a conformational change of actin pro- 
tomer occurs in association with these interactions, and many 
Workers have studied how those possible changes occur and 
how they relate to the biological .function of actin. So far 
unions technii|ues have been developed and applied to moni- 
tor the conformational change of actin in vitro [I |. However, 
lery cautious analysis is required! for interpretation of the 
results obtained, since the signal which is considered to probe 
the conformational change of actin is often too small to 
allow a successful quantitative analysis. Moreover it is some- 
times found that the signal change is perturbed by the eflect 
of secondary phenomena, such as light scattering due to 
aggregation of proteins, which may not he related to the con- 
formational change of actin. We, i therefore, consider that it 
is important to search for probes which will reveal the anti- 
cipated conformational change of actin more sensitively. 
Recently we have found that a Isulfuydtyl reagent, W-(l- 
pyrenyDiodoaeetamide, labelling the fast reactive site of actin, 
exhibits a fluorescence spectrum which responds to the change 
in the state of actin more sensitively than those reported 
before; i.e. a 25-fold enhancement of fluorescence intensity 
associated with the polymerization of actin, and a reduction 

Abbreviation. M alNKh Af-cl hylnui tctinitlc. 



to 1/4 when heavy nieromyosin was bound to F-actin in thg 
absence of ATP. The result of our study will he given in this 
article. 
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Materials 

Actin was extracted from acetone-treated powder of rabbit 
skeletal muscle into bidislilled water at 0"C. After clarifica- 
tion, ihe extract was made up to 0.5 M KCl (pi I 7.6) [2J and 
polymerized actin was sedimented by ccnlrifugulion. The- 
h'-aclin pellet obtained was washed with 0.1 M KCl and there, 
dissolved in 0.2 mM ATP solution, containing 0.1 ntMCaCh 
I mM bicarbonate and 1 mM sodium uzide, in order to give 
(i-iiclin, which binds calcium ions at the specific she: G(Ca)- 
actin.[3|. .liy addition of KCl (0. f l. M) to G(Caj-ttClin solution 
|*'(('u)-uclin was obtained. l ; (Ca)-aclin was used throughout* 
the present study. The protein concentration of actin was 
determined by the biuret reaction. The molecular weight of 
actin was taken to bo 4.23 x 10" 1 [4). 

Heavy nieromyosin was obtained by digestion ol myosin 
with a-chymotrypsin (Sigma Chemical Co.).in the presence of 
0.1 M Nad" and I mM MgCI 2 (pH 7.0) ai 20 "C for lOmin [5] 
Myosin subfragment 1 was . obtained. according to Weeds and 
Taylor (6). The heavy nieromyosin and subfragment 1 were 
purified by ammonium sulfate fractionation between 45 % and 
50% and between 55% and 67% respectively. The protein 
concentration was determined from ultraviolet absorbance 
using the absorption coefficient at 280 nm A\* m = 6.45 for 
heavy nieromyosin and /lli^-7.5 for subfragment 1 f5] 
The molecular weight was taken to be 3.4 x 10 5 for heavy 
nieromyosin and 1.15 x 10 5 for subfragment I. 

/V-(i-Pyrenyi)iodoacelamide was purchased from Molec- 
ular Probes (USA) and used without further purification 
Purity of the dye was checked by chromatography on a silica 
gel sheet. 
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Ma hods . 

. . l ^! c ; K, >* cxci,alion nuoriinclrywsispcir<>niicclwiilinlliiadii 
Ml I--2A sncclrollutirimcler. t-xcitation and emission spectra 
were corrected as described previously [7 1. Quantum yields 
were determined with quinine sulphonatc in'0.05 M II,SO, 
as a quantum yield or 0.50 |8|. Time-resolved iluorimclrv was 
made with a single-photoclcclron counting technique [7J. 

Absorption spectra were measured with' Zeiss PMO-M 
spectrophotometer, i 

Viscosity was measured with an Oslwuld-type viscometer 
with a How time lor the solvent of 107 s (20 C). 



KliSULTS 

Conjugation of N-f !-iyrcnyl)fo<him<tanu<le u>\F- Actin 

In order to. investigate the reactivity of sulfhydryl groups 
of actm towards 1-pyrcny I jiodoacel amide, F-actin (4 7pM) 
was incubated with various concentrations on (he dye in the 
presence of 0.1 M KG, I mM MgCI 2f 0.1 mM CaCb, 0.2mM 
ATP, 1 mM bicarbonate (pH 7.6) and 1 mM isodhim azide 
1 he reaction was continued in the dark at 20 C Tor 20 h and 
then Whatman CF-t I cellulose was added to the solution at 
a final concentration of I % (wt/vvt). After removal of the 
cellulose adsorbing unrcactcd dye, the fluorescence intensity 
was measured at 386 urn after excitation at 347 nm. N-(]~ 
Pyrenyi)iodoacelamide reacted preferentially with unique site 
ol actio protomer, as is shown in Fig. 1 . In order to determine 
this fast-reactive site we examined the reactivity of (N-(i~ 
pyrenyljiodoacclamidc towards Mai N Ft -treated F-actin 
which was prepared as follows. F-actin was, reacted with 
MalNEt at 7°C lor one day; the molar ratio of Mai N Ft to 
ictin was 1.3. To this F-actin solution I he d*c was added 
■Jndcr the same conditions as described above. It can be 

.*een from Fig. I thai the reaction of the dye towards the 
MalNEUrealcd F-actin was completely inhibited. Since 
hlz.nga and Collins |9| have shown thai Ma IN Ft reacts 
prelerenliaily with Cys-373 of F-actin, it can'bc considered 
that the first mole of /V-(l-pyrenyl)iodoacetamidc will react 

with this residue. ! 

On the basis of (he results obtained above the labelled 
actm was prepared in the following way and used throughout 
the present study. The dye, dissolved in a mixture of TV'/ 
acetone and 67% dioxanc, was gently added to the F-actin 
solution, m which the concentration ofaclin was I.Omg/ml 
and the solvent was the same as in the above experiment 
1 he molar ratio of the dye to actin was 1:1. After removal 
of unreacted dye, the labelled F-aclin was segmented by 
centnfugaoon and ^suspended in an aqueous solution con- 
taining &2 mM ATP, 0.1 mM CaCI 2 , 2 mM iniidazolc-HCI 
)u it i UM 2 - merca Ploethanol and I mM sodium azide 
(butler O). Actm, which was denatured during this procedure 
was removed during a cycle or polymerization and dcpoly- 
merizat.on. Further purification of the labelled <}-act in was 
made by gel chromatography on Scphacryl S-200 superfine 
(Pharmacia) by elation with buffer G. The degree of the 
labelling was found to be 70-95%. In this calculation the 
molar absorption coefficient of /V-( l-pyrenyI)iodoacclamide- 
labehed G-aclin, 2.2 xtO 4 M"' cm" 1 at 344 nm. was used 
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l ip. I. f'luurimt'iric titration oj MtlfhyJryl groti/v of f unitt uitit N-r 
pyrvnylUotloacctamitle. Native (#) ami MalNi:t-iiealeil I '-ad in <t»W 
rcaclccl with various cm ieen I rations of lite ilye in the presenee of 0.1? 
KCI, I mM MgU 2 . 0.1 mM CaCI 2 . 0.2 mM ATI*. I mM bicnrboni 
and 1 mM .sodium nziilc at 20 C for 20 h. After unrcactcd dye had be 
removed, the fluorescence intensity was measured at 386 nm 4 
excitation ul 347 nm (at 20 C) 
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Pig.2. Static Jluorescenre intensity (A) ami sped tie viscosity { B) oft 
labelled (ictin as a function of the total concentration nf actin. The fe 
rcsccnce intensity was measured at 407 nm after excitation at 365s 
the slit width was 3 nm. Solvent conditions: O.t M KCI; t mM MeC 
0.1 mM CaCl a ; 0.2 mM ATP; 10 mM phosphate huffcr tpll 7.0); I is' 
NjiN 3 ; I mM 2-mercaploclhnnol. at 20 C 
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which was determined according to the method! of Betcher 
Lunge and Lehrer [10]. 

Before doing a spectroscopic study the eltecl of the 
abclling on the polymerization of actin was investigated 
ie relationship between the concentration ofaclin and the 



specific viscosity in the solvent containing O.t M KCI J trf- 
MgCt 2 , 0.1 mM CaCI 2 > 10 mM phosphate bulTer (pH7.f 
0.2 mM ATP, 1 mM 2-mercaptoethano! and I mM $o<3til 
azide (butler F) at 20 C C is shown in Fig.2B. It can be sat can bc easily < 
that the critical concentration [tl] of the labelled actin bc sccn fr 

about 0.005 mg/mJ under these conditions, which is cssat ,hc °"" F ec H 
tially the same as that obtained for unlabeled actin [7].lv accurately by f 
order to estimate the amount of denatured actin, mcasasf ? urcmcnt - An 
merit were made on the amount of protein in the suwy " , ' 1,H a ,ar S e 
nataut after centrifugation (4 x 10 4 rcv./min for 90 minlf p " Polymcri2a 
the labelled F-actin (0.2 mg/ml) in buffer F. The proleinc^ %tT ^^ of the 
centration in the supernatant was estimated from the 0 P r «>t»"icrs. Thi 
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rcsccnce intensity of the actin tryptophan. Only about W ° car c >s-373 t 
of (he total actin was fowml to have lost the abiJilvf ° r ;ivtm P r °to 
polymerize. )}. retjuisile lor po 
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i Abwr/tiittti v'<v/r<; <»/ //u- labelled O" (OJ Fuirthi (&) at 20 "C. 
•».|u-nl cuiulilion>: »..? mM ATI'. 0.1 uiM lf;i<1j, 2 inM imidazole- 
ift'l )|)H 7.U). i nii\J N;uN., ;ind I mM 2-im.'rcnplocth:iuol Tor Ci-aclin, 
..; UIM KC1. i mM MgC'lj. 0.1 mM CaCTIj, 0.2 mM ATP, 10 mM 
,:.,i.|)bau* butter (pi I 7.0) r I mM NnN t and; I mM 2-mercapiocthanol 
: .> Kaolin. The i-onccuLrutiou of aetin was 0.5 mg/ml 
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Fig. 4. Fluorescence xpectra (corrected! of the labelled G-actin ( ) 

and f'-iit tin (•— ). The excitation spectra (left) were observed at 407 nm 
ami the emission spectra (right) were obtained after excitation al 342 nm; 
the slit width was 3 nm. The excitation spectra are normalized so as to 
have the same intensity at 342 nm and the two emission spectra arc 
normalized so as lo obtain (lie same integrated intensity. The excitation 
polarization spectrum of the labelled l-'-aclin is inserted: f is a lime* 
averaged unisotropy. The slii width was 3 nm and emission was observed 
at 407 nm. The solvent conditions for G-actin and F-aclin are the same 
as in Fig. 3 
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i inure sec me Spectra. Quantum Yields <///</ Lifetimes 
»j N-( I PyrciivhhnlihicciiuiiUIc-lAthelletl Aetin 

Absorption ami fluorescence spec I raj of the labelled ( j-actin 
jtul F-nelin were investigated ill 20* C' I be concent ration of 
the labelled aetin was 0.2 mg/ml. At This concentration all 
of ihe labelled aetin in bullerCi exists as G-uclin. while in 
hifllcr F the majority of aetin (more than 97";;) exists in Ihe 
form of F-aetin. as judged from viscosity measurements 
dig. 2). The absorption spectra of the labelled aetin in 
buffers G and F <Fiy. 3) showed that ihe polymerization of 
(i-actin was accompanied by ihe appearance of peaks a I 
3(>5nm and 383 nm. The emission spectrum of the labelled 
K-aclin showed a line si rue tore of vibration with peaks at 
386 nm, 397 nm ami 430 nm, while ihey were smeared in 
the spectrum of ( i-aci in ( Fig. 4). 

Measurement of the fluorescence quantum yield of the 
labelled G and F -aetin was made after: excitation at 342 nm. 
The quantum yield obtained at 13 "C was 0.083 for G-actin 
and 0.41 Tor F-aetin. It should be noted that this increase in 
the quantum yield (approximately fivefold) on polymerization 
nf G-actin corresponds to a 20 — 25-fold increase in the 
fluorescence intensity if observed at ihe emission peaks, i.e. 
at 386 nm or 407 nm. after excitation at 365 nm. Owing to 
this high sensitivity even a very small amount of I -'-aetin 
can he easily distinguished from coexisting (i-actin. Thus ii 
can he seen from Fig. 2 A that the critical concentration of 
the (i- F cquilihiium of aetin can .be determined more 
accurately by lluoruuclrie measuremeui than visconsily mea- 
surement. An important conclusion drawn from this result 
is that a large increase in the Huorcscence intensity observed 
on polymerization is not due lo an increase in the ionic 
strength of the solution but due lo ihe association of aetin 
protoniers. This means that a change of ihe local structure 
near Cys-373 in (i-actin occurs at the time of association 
of aetin proiomeis. The structural change is no] a pre- 
requisite for polymerization. 



The lime-averaged anisotmpy (inset of Fig4) was almost 
indepeiuleut of excitation wavelength in the region between 
330 nm and 37011m, suggesting that Ihe two peaks of the 
excitation spectrum at 345 nm and at 365 nm belong to ihe 
same electronic excitation transition but have different vibra- 
tional modes; whereas the Huorcscence quantum yield of the 
probe is largely dependent on excitation wavelength, as can 
be seen from comparison of ihe absorption and excitation 
spectra of both the labelled G and F-aclin (Fig.4 and 6). We 
give the following explanation of these results. The fluoro- 
phore has heterogeneous environments even in its ground 
si ale; for instance, some fraction of Ihe fluorophorc exists 
in a stale with a very low quantum yield whose absorption 
spectrum exhibits an obscure structure similar to that of 
(i-aelin. The other fraction, however, exists in a dilferenl 
slate with high quantum yield, whose absorption spectrum 
exhibits a line structure of vibration as seen typically in the 
excitation spectrum obtained with the labelled F-aclin. Thus 
the change in absorption spectrum on polymerization might 
be due lo a change in Ihe population of the two slates. Such 
a possibility was also indicated in our previous study |7J. 

Neither the labelled G nor F-aclin exhibited single- 
exponential fluorescence decay when excitation was performed 
at 358 nm and emission above 400 nm was recorded. Then 
Ihe experimental fluorescence decay curves were analysed by 
using a method of least-squares, on Ihe assumption that the 
fluorescence decay consists of a sum of ihe exponential func- 
tions |I2|. The average fluorescence lifetime was calculated 
from the decay parameters obtained: 

where r, are the decay constants and (*,- the relative ampli- 
tudes of i he exponential deeay components. The average 
fluorescence lifetime of the labelled Ci-aclin was 3.99 ns, and 
1 0.0 us was obtained for ihe labelled F-aclin (at 13' C). 
Apparently Ihe ratio of the average lifetime of the labelled 
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Pig. 5. KxcitatUin spectra of the Itilx'lk'tl F-aefin in the prentice of various 
amounts of heavy meromyosin. The molar ratio, of heavy meromyosin 
lo aclin was 0 ( ). 0.125 < ). 0.2 (• \ 0.5 <-—-->. 2.2 (-..->. 
The slit width was 3 mn and emission was observed at 407 inn; an optical 
cuf-ofT filter was set in the emission side for elimination o|' scattered 
light. The concentration ol' the labelled aclin was 0.2 mg/ml and the 
degree of In helling of aclin with the dye was 95%. Solvent conditions: 
50mM KCI: 2 i»M MfiCI..; 0.1 mM C aC l.,: U)\mM phosphate buffer 
(pi I 7.0); I niM NaN.i: I mM 2-mcrcuploc(hiinol, at 14 (' 



G-acliu to that of the labelled F-actin is not equal to Ihc 
ratio of their quantum yields obtained above, because the 
excitation wavelength was different for these two measure- 
ments. Presumably the population of lluorophorc in Ihc high 
qunnliim yield would he smaller aflcr excitation fit 35X mn 
(lifetime measurement) than excitation at; 305 um (quantum 
yield measurement). 

Absorption and Muorescence Spectra 

of H-( l-Pyrvnyljmahimhk-UiMfcil F- Actin in the hesence 
of Heavy Memmyosin or Snhf ragmen! I \ 

The labelled G-aclin (2 — 4 mg/ml) whs polymerized by- 
addition of 0.1 M KCI. and A TP in the solution was removed 
by dialysis against (he solution containing;*). I M KCI, I mM 
MgCI 2 (or 0.05 M KCI, 2 mM MgC! 2 ). 110 mM phosphate 
buffer (pH 7.0), I mM 2-mercaploethanol (and I mM sodium 
azide. To this solution ofthe labelled F-aclin, various amounts 
of heavy meromyosin or subfragmenl I were added; the linal 
concentration ofthe labelled F-actin was 0.18-0.2 mg/ml. 

Fig. 5 shows the excitation spectra of the labelled F-actin 
in the presence of various amounts of heavy meromyosin. 
With increasing concentration of heavy meromyosin added, 
the shape ofthe excitation spectrum changed: in particular, 
the peak at 365 um was reduced more remarkably than the 
peak at 345 nm. On the other hand, the shape ofthe emission 
spectrum observed after excitation at 365 nm was almost 
independent ofthe amount of heavy meromyosin. though the 
fluorescence intensity integrated over emission was reduced. 
A striking change in the absorption sncclrbm ofthe labelled 
F-actin was observed on addition of heavy! meromyosin. The 
open circles in Fig. 6 show the absorption spectrum obtained 
when an excess amount of heavy meromyosin (3.0 nig/ml) 
was added. Then the absorption peak at 305 nm disappeared, 
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l-'iji.r». Absorption spectrum ofthe iabeffed fa* no to toe /•/<•>«"< e o! th.i 
meromyosin (Q). The molar ratio of heavy meromyosin lo actin «as ? 
The concentration of the labelled aclin was 0,2 nig ml and the dor 
of labelling was «5"„. A sample cmclle 0.5 cm in length was tw 

Solvent conditions were the same as in Fiji, 5. ( ) Absorption <pe 

I rum of the labelled F-aeiin alone: ( ) absorption spectrum off 
labelled O-actin 
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0.2 mg/ml. (O) Data obtained when the labelled Ci-aelin (95 "« labctfe 
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fluorescence intensity was measured at 407 nm after excitation at 365* 
Solvent conditions were the same as shown in ! ; ig.5 
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which was characteristic for the labelled F-aclin (dashed fc flowevt 

in Fig. 6). It should be noted thai I he absorption spectra intensit; 

obtained at complete salutation of heavy meromyosin bindit of the f 

was almost indistinguishable from that ofthe labelled G-ari intensit; 

(continuous line in Fig. 6). 1 : around 

Fig. 7 shows the lluorescencc intensity of the labcllf by a ic 

F-actin as a function of the molar ratio of heavy meroinyos labelled 

to aclin protonicr (a). The change in the lluorescencc inteni in F-act 

on increasing the amount of heavy meromyosin was found*, change 

depend on the labelling ratio of /V-( 1 -pyrcnyl)iodoacctamk' nieromy 

to aclin (y). The closed circles in Fig. 7 show the data of hound I 

Uimtd at y = 0.95. At this value of the lluorescence intend, drtermii 

decreased approximately linearly on increasing nnicfUntc Addi 

heavy meromyosin added. The extrapolation of the slff aUutt th 

reached at a % 0.5. The open circles in Fig. 7 show the da vpectra {: 

obtained at y = 0.24, where the lluorescence intensity did a intensity 

decrease linearly with increasing a: the initial decrease (0< 'a;k 25° 

< 0.3) was less steep and a sharp decrease was found nl (I 

close to 0.5. The initial slope of decrease in the lUioresc;^ the h 

intensity increased monotonically as y was increased ( TnW- .*i i him 
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IM I. th'paulvmr of the initial slope (iLiftlx) taut /•:,//•'<> f/ir rAgrtv 

iLu- ; h ihc degree of labelling of aclin with AM I .pyrenyl)iodoaeetamide; 
, ti Uic molar ml io uf heavy meroniyosin lo aclin; |l Ls the magnitude 
,1 Jarro* in ihe fluorescence inteusily with reference li> llie nisixtmiiifi 
.Uumm-N ilml is. I « (/'.. /■)/(/•'. - /'n); anil /•.'. are (he lluorcsecuco 
c;,:i»>uie* observed at a *« (I and oc - x, respectively. The fluorescence 
rtiuutty was observed at 407 inn after excitation »t : 365 am. The total 
i.twcniraiion of actio was 0.18— O.20 mg/ml. Solvcnilcumliitons: 0.05 M 
K« Mnr 0.1 M (a). or 0.03 M (b)|;2mM MgCh |or 1 mM (a,b)]; 10 mM 
it t„»,p!wic buffer (pll 7.0): I mM NaNj; 1 mM 2mercapioolhanol, at 
14 (. |or 20 C (a, b)) 
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Italia of Mibfiaymeitl 1 lo aciin (mot/mot) 

(.j s flmrcsrcihe h/tensity as a fiuteiitui of the molar ratio of stth- 
'.•...tihfii I added io the labelled i-uetin. v is the concent ration of sub- 
i.j^iuwnl I added. l ; luoresvenee intensity was measured at 407 urn after 
.t.iijiiun at 365 inn. Solvent conditions: 0.1 M KCI: I mM MgC'Ij; 
!?iniM phosphate bnlTer (pll 7.0): ! mM 2-nicicaploelhanol; 1 mM 
at 20 C. The degree of labelling of P-aetin (0.2 mg/ml) was 00°.,. 
jai Indicates the fluorescence intensity observed I - 0 min after addition 
.2 \ 1 1* 1 1 mM) ; 



However, the salutation of decrease in the lluorescenee 
uiiciiMiy occurred at y. ^ 0.5 independently of y. The ratio 
A the fluorescence intensity observed at a !->■•/. (/•',.) to the 
tmetuiiy ui oc = 0 (/•;,) was also independent of y having a valtte 
around 0.25 (Tabic I). These results can be simply explained 
bj a lower binding affinity of heavy meromyosin lo the 
labelled aciin proioiuers than to unla belled aciin prolomers 
tn I'-uaiii. However, since we measured only the fluorescence 
change of the labelled P-aclin under the trillucncc of heavy 
meromyosin and we do not know the actual amount of the 
bound* heavy meromyosin. the binding constant was mil 
determined. 

Addition of suhfrngmenl I to the labelled P-aclin brought 
about the similar changes in the absorption; and fluorescence 
?pccifa as observed with heavy meromyosin. "V he lluorescenee 
intensity at complete sain ration of P-aetin with suhf ragmen t i 
was 25 °„ of that observed in the absence of subfragment I 
d ig.b*). Immediately after ATI* was added to the solution 
ol the labelled aciosubfraiimeni I (I mg/ml subfragment I) 
ji a final concentration of I mM, the 11 no resect ice intensity 



recovered to about 90% of ibal observed in the absence ol 
subfragment I. It is, therefore, indicated thai the change in 
the fluorescence intensity was reversible with respect to the 
binding of the myosin head to P-aclin. 



DISCUSSION 

Previously Rich and Pstes [13] \oi\m\ that P-aclin at high 
ionic strength is resistant lo proteolysis, and G-aclin at low 
ionic strength is easily susceptible lo proteolytic digestion by 
chymotrypsin and trypsin. They also found that G-aclin 
(below ihe critical concentration) at high ionic strength is 
resistant to proteolysis. Thus they concluded that, by increase 
in ionic strength, a part of the G-actin polypeptide which is 
susceptible lo proteolysis becomes resistant to proteolysis 
before polymerization. Aetin in this stale was named as 
'F-mononier 1 by these authors. The present study showed that 
the local structure near Cys-373 of the 'P-monomer' is still 
in the same stale as (or quite similal lo) G-actin. 

When heavy meromyosin was bound lo NA 1-pyrcnyl}- 
iodoacetamidc-Iabclled P-aclin, eonspicions changes in the 
absorption and lluorescenee spectra were observed. The 
question is: what kind of change in the local environment 
of the probe can result in such a large change in the ab- 
sorption spectrum as the observed on ihe binding of heavy 
meromyosin as well as on the G — 1* transformation? When 
the absorption spectra of AM l-pyrenyl)ioiloacelamicle — 2- 
mercaploclUanol conjugate were measured in various organic 
solvents with dillcrciH polarities (i.e. hexanc, dioxnne, chloro- 
form, ethanol) all of them were found to be relatively similar 
lo the absorption spectrum of the labelled G-aclin and none 
had a strong vibronic absorption band around 365 nm, as 
observed in the labelled P-aelin (Fig. 3). It is, therefore, un- 
likely that the large change in the absorption spectrum of the 
labelled aciin is solely due lo a change in local polarity. 
Presumably a specific interaction between the fluorophore 
and a side-chain of P-actin gives rise to a strong vibronic 
band around 365 nm. The absorption spectrum at complete 
saturation of the labelled P-aclin with heavy meromyosin was 
very similar to that of the labelled G-aclin, while the excitation 
spectrum was still different from that of the labelled G-actin. 
On the other hand, the strong absorption band at 365 nm, 
which is characteristic of p-actin, almost disappeared on the 
binding of heavy meromyosin. It has been shown in the pre- 
vious paper |7] thai, under the inlluence heavy meromyosin 
binding, N-i l-pyrenyDmaleimidc-laMled P-actin exhibits 
lluorescenee decay, the decay parameters of which have values 
intermediate between those of G-aclin and ol'F-uctin alone. 
The present result has confirmed this point. Therefore, il is 
strongly suggested that binding of heavy meromyosin to 
P-aclin alters the local conformation of each protomer, 
making il similar (but not identical) to that of G-aclin. In the 
present study no essential dilference between heavy mero- 
myosin and subfragment I was observed in their eifeet on 
actio prolomers. 

't he facilities ol' ihe Computing Center ol' Nagoya University were 
used in this work. 
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